Introduction
============

Orbital metastatis as the initial presenting symptom from a metastatic lung lesion is a rare entity, occurring at an incidence of approximately 7% ^[@ref-1],\ [@ref-2]^. However, this should be kept as one of the differentials in any patients presenting with orbital symptoms, so as to frame an accurate and effective plan of management. Occasionally such rare presentations would invariably lead to a delay in the correct diagnosis, thereby increasing the risk of loss of vision, which decreases the quality of life of patients ^[@ref-3]^. Poor management also increases the odds of progressing the tumor stage. Herein, we report one such case in a 58 year old woman, who presented with unilateral peri-orbital swelling and diminution of vision. Following detailed examination and investigations, the patient was found to harbor a malignant lung lesion.

Case report
===========

A 58 year old woman from central Nepal presented to our outpatient clinic with a history of painful swelling around her right eye for two months. The patient also complained of diminishing vision in the same eye. The vision in the patient's left eye had been previously lost following an injury during childhood. There was no other relevant family information or any significant past medical or surgical illnesses of the patient. Local examination revealed presence of peri-orbital swelling in the right eye with restricted eye movements ( [Figure 1](#f1){ref-type="fig"}). The patient's visual acuity in the same eye was restricted to only perception to light. Funduscopy revealed the presence of papilledema. Remaining physical examinations were normal.

![Image showing right sided peri-orbital swelling.](f1000research-6-12134-g0000){#f1}

Radio-imaging of the patient's orbits revealed the presence of hyperostotic changes in theright orbit, with presence of enhancing lesions on the right globe with extension to the para-nasal sinuses and also invasion along the dural base in the anterior cranial fossa ( [Figure 2](#f2){ref-type="fig"} and [Figure 3](#f3){ref-type="fig"}). The initial differential diagnosis was an infective pathology. However, the patient was not immuno-compromised.

![Image showing abnormal hyperostotic changes within the right orbit in the computed tomography scan.](f1000research-6-12134-g0001){#f2}

![Image showing enhancing lesion in the right globe (black arrow) with extension to para-nasal sinuses (brown arrow) and invasion to the dura of anterio cranial fossa (white arrow).](f1000research-6-12134-g0002){#f3}

A chest X-ray was performed as a routine work up, which inadvertently revealed the presence of an elevated right hemi-diaphragm with presence of right para-hilar mass ( [Figure 4](#f4){ref-type="fig"}). Further evaluation through chest computed tomography confirmed the finding of a right para-hilar mass ( [Figure 5](#f5){ref-type="fig"}).

![Chest X-ray showing elevated right hemi-diaphragm (white arrow) and right para-hilar mass.](f1000research-6-12134-g0003){#f4}

![Chest computed tomography revealing presence of right para-hilar lung mass (white arrows).](f1000research-6-12134-g0004){#f5}

We discussed with the patient and her relatives the possibility of the eye findings to be related to the lung lesion and recommended approaches to obtain a definitive diagnosis. Ultrasound guided fine needle aspiration cytology (FNAC) from the lung lesion revealed findings suggestive of a malignant lung disease ( [Figure 6](#f6){ref-type="fig"}). Diagnostic biopsy from the nasal endoscope confirmed the metastatic nature of the disease from the lung ( [Figure 7](#f7){ref-type="fig"}). Therefore, a diagnosis of metastatic lung disease to the orbit was finally confirmed.

![Fine needle aspiration cytology from the lung mass revealing the presence of malignant cells.](f1000research-6-12134-g0005){#f6}

![Computed tomography image revealing the presence of invasion of para-nasal sinuses by the lesion.](f1000research-6-12134-g0006){#f7}

The patient was started on a steroid therapy (injection dexamethasone at 8mg stat followed by 4 mg every eight hours), which decreased the swelling on the patient's eye and improved visual acuity to finger counting within a period of 1 week. This further hinted at compressive rather than infiltrative effect on the optic nerve by the lesion. The patient was counseled and then immediately referred to the National Cancer Centre, Kathmandu, Nepal for further management with systemic chemo-radiation therapy after evaluation. Since the patient had a single and minimally functioning eye left, the decision was taken not to surgically decompress the lesion from the orbit. The patients was initially started on chemotherapy with a further plan of management to be tailored as per the clinical response seen in the patient.

Initially, metastatic deposits causing eye swelling in the patient was not suspected. It was serendipity that the routine chest X-ray gave a clue to the presence of a lung mass. Even a small delay may have had a disastrous impact on the outcome of the vision in the patient.

Discussion
==========

Metastatic disease to the orbit is a rare epiphenomenon occurring in only 7% of all cancers ^[@ref-1]--\ [@ref-2]^. Of these, symptoms related to orbital metastasis presents earlier to that of the primary lesion in around 20% of patients ^[@ref-2]^. Breast, prostate and lung carcinomas are the usual primaries in many cases of metastatic lesions to the orbit ^[@ref-4]--\ [@ref-5]^. Lid swelling are a common presentation in such metastatic lesions ^[@ref-5]^, which can paradoxically delay the actual diagnosisaccounting for the benign orbital lesions. Diplopia is the most common presenting symptom in metastatic lesions, while proptosis or visual loss is seen in patients with primary orbital neoplasms ^[@ref-6]^. Loss of vision can be due to either direct infiltration to the optic nerve or subsequent to the mass effect. Rarely, is it subsequent to paraneoplastic phenomenon mainly from lung carcinoma. Pain resulting from perineural invasion is typical for metastatic orbital lesions ^[@ref-6]^.

Diagnosis can be confirmed with FNAB, which has a diagnostic accuracy of more than 90% ^[@ref-7]^. Further investigations need to be carried out to stage the tumor before embarking on the management option; PET scan is a rapid viable model for assessment tumor staging ^[@ref-8]^.

Surgical debulking is the cornerstone of management in patients with diminished vision subsequent to optic nerve compression. This was not attempted in our case, since it was the only functioning eye in the patient and that was functionally impaired as well. Surgical removal of the lesion may be locally effective in few patients having symptoms, due to compression on the optic nerve following raised intra --orbital pressure ^[@ref-6]^. However, chemo-radiation is usually preferred to surgery because it is non-invasive. Chemotherapy, especially platinum base regimes, is chosen for small cell lung cancer over radiation because of the risk of damage to the eye lens. For non-small cell cancers, either photon radiation of 30--40 Gy, or newer frontiers, such as tyrosine kinase inhibitors, are the mainstay of treatment. However, overall prognosis, despite systemic therapy, is poor with a median survival of little over 1 year, and only 27% of patients surviving for more than two years ^[@ref-6],\ [@ref-9]--\ [@ref-13]^. Compared to breast cancer, lung cancers metastasize early to the orbit and also have shorter median survival time ^[@ref-14]^.

Conclusions
===========

It is prudent to provide a strategy for management of cases presenting with eye symptoms, so that rare causes, such as metastatic lesions, are not omitted. Such a strategy would certainly help in providing an early and effective treatment plan in such patients with metastatic orbital lesions. This would increase the chance of improving vision, escalate quality of life and also initiate early cancer therapy following appropriate work up and staging.

Consent
=======

Both written and verbal informed consent for publication of images and clinical data related to this case was sought and obtained from the patient.
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An interesting case of orbital metastasis of lung adenocarcinoma is presented. Lung cancer is one of the leading causes of death globally. Adenocarcinoma occupies the first place in epidemiological frequency (50%) is also one of the most frequent types of tumors in non-smokers. They are classified into 4 histological types: acinar, papillary, bronchialveolar and the mucin secretory variety.

The adenocarcinoma originates from mucoproductive cells. Adenocarcinoma metastasis to the orbit is infrequent. In the orbits most of the tumors are primary, but they can also reach the orbit by contiguity. At least 50% of patients with orbital metastasis are unaware of the existence of a primary tumor. Metastasis is less frequent than ocular metastasis. Apparently, there is no predilection for any specific orbit and their bilateral appearance is rare. The most frequent orbital metastasis are breast, lung and orbit. They have been described a 5 types of clinical syndromes associated with orbital metastasis. The first type is mass syndromes.

In more than 50% of cases. This syndrome causes displacement of the eyeball. The second type is infiltrative. The third type is an inflammatory type. The fourth type of metastasis is called functional and is frequently located in apex orbital. The last type is silent, does not produce symptomatology. The use of fine needle aspiration biopsy is an excellent option when orbital metastasis is suspected. Finally, the patients with orbital metastasis are not candidates for orbit surgery for extirpation of the tumor mass. The realization of surgery does not offer a cure. In cases of slow-growing tumors, the extirpation of metastasis and the primary tumor may improve the prognosis. Management strategies include radiation therapy. Sometimes the use of radiation therapy results in vision recovery.

We have read this submission. We believe that we have an appropriate level of expertise to confirm that it is of an acceptable scientific standard.
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A major deficiency of the report is the lack of characterization of the tumour. Whilst the CT imaging is convincing for a lung primary it should at the very least be commented whether the tumour was non-small cell (and ideally whether adeno-, squamous or neuroendocrine) or small cell -the H&E slide is suspicous of the latter, although I am not a pathologist. Ideally it would have been established if it were TTF1 positive supporting a lung origin.

I am surprised that the smoking status of the patient is not reported.

The sentence: \"Orbital metastatis as the initial presenting symptom from a metastatic lung lesion is a rare entity, occurring at an incidence of approximately 7%\" - the denominator 7% of what? - I suspect orbital tumours. Metastasis spelt incorrectly

The sentence: \"Poor management also increases the odds of progressing the tumor stage.\" is incorrect: the disease stage is already IV. What I think they mean is that patients may become too unwell for anticancer treatments and the visual impairment worse and harder to palliate.

Funduscopy should be fundoscopy

\"PET scan is a rapid viable model for assessment tumor staging8\" PET scanning would only be considered if simpler imaging modalities failed to identify a primary site, as in a lung cancer, staging is already M1b

I remain troubled by the 7% figure which is repeated in the discussion. If orbital metastasis really occurred in 7% of all cancers it would not be regarded as that rare. Reference 2 does not give any evidence for the 7% figure quoted, does not give the denominator (either) and I can\'t see any evidence for the 7% figure quoted in reference 1.

The outcome for the patient is not described with sufficient detail, including length of survival.

I have read this submission. I believe that I have an appropriate level of expertise to confirm that it is of an acceptable scientific standard, however I have significant reservations, as outlined above.
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This is an interesting case report, about an unusual site of metastasis in lung cancer patient. There are details about the symptoms, diagnosis and symptomatic treatment of the orbital metastasis. 

I would only add if there was a history of tobacco exposure (not cited in the text).

I have read this submission. I believe that I have an appropriate level of expertise to confirm that it is of an acceptable scientific standard.
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